Introduction
Vasovagal syncope (neurocardiogenic syncope) is considered the most common cause of repetitive syncope [1] . Severe pain, emotional stress, anxiety, erect postural change in a patient who is in a hypovolemic state, invasive medical procedures such as intravenous catheter insertion, venipuncture and neuraxial anesthesia are regarded as triggering factors for this syndrome. Additionally, the resulting sympathetic tone increase and the positive inotropic state that result from the aforementioned triggers are considered potent vagal reflex responses leading to sympathetic inhibition, bradycardia, acute drop in blood pressure and ensuing syncope and circulatory collapse [2] . Generally, these conditions resolve spontaneously or treated with conservative methods, such as volume replacement, without any significant sequelae [2, 3] .
In this case report, the suspected vasovagal syncope that developed immediately after the transcutaneous fine-needle aspiration biopsy of the right lung nodule did not respond to the conservative therapy and abruptly progressed to fatal cardiovascular collapse with cardiac arrest, and resulted in cerebrovascular accident (CVA). Five weeks after the event, when the patient's neurological state was stabilized, the elective lung lobectomy was performed after prophylactic pacemaker insertion and was completed safely.
Herein, we report this case experience and review the literature, followed by a discussion.
Case
A 59-year-old female admitted our clinic for evaluation of persistent cough over 2 months, foul smelling sputum, mild Vasovagal syncope is one of the most common causes of transient syncope during anesthesia for elective surgery in patients with a history of syncope and requires special attention and management of anesthetics. The causes and pathophysiological mechanism of this condition are poorly understood, but it has a benign clinical course and recovers spontaneously. However, in some cases, this condition may cause cardiovascular collapse resulting in major ischemic organ injury and be life threatening. Herein we report a case and review literature, regarding completing anesthesia safely during an elective surgery of a 59-year-old female patient with history of loss of consciousness due to suspected vasovagal syncope followed by cardiovascular collapse and cardiac arrest, which required cardiopulmonary resuscitation and insertion of a temporary pacemaker and intra-aortic balloon pump immediately after a fine-needle aspiration biopsy of a lung nodule located in the right middle lobe. A nodule in the right middle lobe of the lung was found and considered malignant due to increased size (about 2.8×1.5 cm) and change in shape compared to the past images (Fig. 1) . On the second day of admission, a fine-needle aspiration biopsy of the lung lesion was conducted. Approximately 5 minutes after the procedure, while in a sitting position waiting to be transferred to the ward, the patient was found loss of consciousness. The patient was transferred to the emergency room, emergency endotracheal intubation, and CPR were performed and spontaneous circulation was recovered. However, the ST segment elevation suggested acute myocardial infarction was found (Fig. 2) . Additionally, consistent decrease of blood pressure was observed and an emergency coronary angiography was performed to rule out variant angina showing normal results. Also emergency transthoracic echocardiography found no specific abnormal finding. Therefore, On day 5 after admission, the patient was transferred to the general ward. The pathological biopsy result revealed adenocarcinoma; thus, preoperative evaluation for elective lobectomy was started. Considering the patient's general condition, the lung lobectomy was scheduled for 5 weeks later when the patient's neurological state would be stabilized.
Case Report
Preoperative tests and evaluations were performed on an outpatient basis, and the results were within normal limit. Regarding the neurological consultation for operability, the paralytic symptoms of the patient after the recent CVA were improved and the patient's general neurological state was stabilized for surgery with close monitoring of vital signs and avoidance of perioperative cerebral hypoperfusion. On cardiovascular consultation, preoperative prophylactic transcutaneous temporary cardiac pacemaker insertion was recommended, thus the patient was admitted on the day before surgery and a prophylactic transcutaneous temporary pacemaker was inserted. No premedication was administered and the blood pressure on arrival to the operating room was 168/72 mmHg and the heart rate was 112 bpm.
The patient was preoxygenated with 100% oxygen through a simple mask. Anesthesia was induced by intravenous administration of midazolam (3 mg), glycopyrrolate (0. During anesthesia, hemodynamic status and arterial blood gas analysis findings were relatively stable and CVP was maintained at 10~13 mmHg. The fluid therapy consisted of 2,200 mL of fluid (crystalloid 1,900 mL, fresh frozen plasma 300 mL). Estimated blood loss was about 400 mL, and 300 mL of urine output was measured. The patient was transferred to the general ward on POD 3 and discharged after conservative treatment on POD 17.
Discussion
Vasovagal syncope is the most common cause for syncope but generally does not require any particular treatment [1] . However, when symptoms recur or circulatory collapse appears, it can cause permanent damage to the nervous system due to central nervous system ischemia. Especially in patients who are scheduled for surgery and anesthesia, the physical and psychological stimulation and the stress from anesthesia and surgery can be a trigger for vasovagal syncope and shock; therefore, it is essential that there is thorough prevention or prompt treatment when it occurs [4] . Regarding this, there was a domestic reports of a cases in which vasovagal syncope and subsequent cardiac arrest occurred during a cesarean section under epidural anesthesia in a puerpera with a history of vasovagal syncope [5, 6] .
Vasovagal syncope is the occurrence of bradycardia and peripheral vasodilation because of an autonomic nerve reflex caused by various stimulations [3] . The mechanism has not been clearly revealed yet; however, the excessive response of the autonomic nervous system to stimulation that activates the C-fiber in the heart [2, 3] .
The most common stimulation causing vasovagal syncope is the standing position for a prolonged period or psychological stress; however, it has also been reported that it can be caused by medical procedures [4, 7] . In addition, it has been reported that it can occur from a direct stimulation to the vagus nerve branches from a tumor in the lungs or in the bronchial tubes [8] [9] [10] .
Three factors are suspected as stimulations causing vasovagal syncope. First, the invasive biopsy procedure may have caused emotional anxiety and stress [11] . Second, patient may failed to compensate the decreased venous return due to venous pooling in the lower extremities after prolonged sitting position as a result of automonic neuropathy in long standing diabetes [12] . And, a direct mechanical stimulation to the vagus nerve by cancer mass near the right lung entrance could lead to vasovagal syncope [8] [9] [10] .
Shimizu et al. [8] reported 4 cases of cardiac arrest due to vasovagal syncope which occurred in patients with lung cancer. In the above case report, the patient had no history of syncope and the syncope had newly developed after a lung cancer diagnosis; thus, neurogenic paraneoplastic syndrome was suspected as the cause for the vasovagal syncope. Especially in all 4 cases, the location of the tumor was near the hilum of the left bronchial tube. After tumor reduction after chemotherapy, it was found that the vasovagal response had disappeared with the head up tilt test.
Hence, it was assumed that the stimulation from the mechanical pressure of the cancer mass on the vagus nerve branch near the left bronchial tube hilum caused the cardiac C-fiber response. In this case, the patient also had no history of syncope and the circulatory response was more severe than usual vasovagal syncope which led to circulatory collapse. Thus, it is believed that paraneoplastic syndrome might play a role in vasovagal syncope in addition to the major vasovagal response caused by the mechanical stimulation on the vagus nerve branch near the cancer mass.
The patient in this case showed syncope accompanied by hypotension and a bradycardia after the invasive procedure for the neoplastic lung lesion; there were no abnormalities shown in the emergency coronary angiography and the subsequent echocardiography in order to rule out possible causes like variant angina, or stress-induced cardiomyopathy; thus, it could be supposed that the syncope was from the vasovagal reflex shock caused by the invasive transcutaneous procedure.
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A brain diffusion MRI and MRA was performed for the left facial paralysis and the weakened upper extremities, and an acute cerebral infarction was observed. Considering that there were no neurological deficit symptoms or prior signs, it is believed to be caused by hypotension syncope rather than being the reason for it. Because surgery was scheduled for excision of the lung lesion after the patient became stabilized, there was need for thorough prevention and preparation for the possibility of vasovagal shock and subsequent ischemic tissue damage from the anesthesia and surgical stimulation [13] .
In conclusion, the authors experienced a case where a lung cancer patient developed fatal suspected vasovagal syncope which did not respond to inotropic medication and vasoconstrictors and even reached cardiac arrest. It was severe to the point of needing the insertion of an artificial cardiac pacemaker. Considering the above, when fatal vasovagal syncope occurs in a patient with a mass of a certain size located at the hilum of the bronchial tubes, the feasible cause should be perceived early, and aggressive treatment should be performed.
